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Abstract
The No Child Left Behind (NCLB) Act compelled states to design school account-
ability systems based on annual student assessments. The effect of this federal leg-
islation on the distribution of student achievement is a highly controversial but
centrally important question. This study presents evidence on whether NCLB has
influenced student achievement based on an analysis of state-level panel data on
student test scores from the National Assessment of Educational Progress
(NAEP). The impact of NCLB is identified using a comparative interrupted time
series analysis that relies on comparisons of the test-score changes across states
that already had school accountability policies in place prior to NCLB and those
that did not. Our results indicate that NCLB generated statistically significant
increases in the average math performance of fourth graders (effect size  0.23 by
2007) as well as improvements at the lower and top percentiles. There is also evi-
dence of improvements in eighth-grade math achievement, particularly among tra-
ditionally low-achieving groups and at the lower percentiles. However, we find no
evidence that NCLB increased fourth-grade reading achievement. © 2011 by the
Association for Public Policy Analysis and Management.
INTRODUCTION
The No Child Left Behind (NCLB) Act is arguably the most far-reaching education
policy initiative in the United States over the last four decades. This legislation,
which was signed by President Bush in January of 2002, dramatically expanded
federal influence over the nation’s more than 90,000 public schools. The hallmark
features of this legislation compelled states to conduct annual student assessments
linked to state standards to identify schools failing to make “adequate yearly
progress” (AYP) toward the stated goal of having all students achieve proficiency in
reading and math by 2013–2014 and to institute sanctions and rewards based on
each school’s AYP status. A fundamental motivation for this reform is the notion
that publicizing detailed information on school-specific performance and linking
that “high-stakes” test performance to the possibility of meaningful sanctions can
improve the focus and productivity of public schools. On the other hand, critics
charge that test-based school accountability has several unintended, negative con-
sequences for the broad cognitive development of children (e.g., Nichols & Berliner,
2007). They argue that NCLB and other test-based accountability policies cause
educators to shift resources away from important but non-tested subjects (e.g.,
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social studies, art, music) and to focus instruction in math and reading on the rel-
atively narrow set of topics that are most heavily represented on the high-stakes
tests (Rothstein, Jacobsen, Wilder, 2008; Koretz, 2008). In the extreme, some sug-
gest that high-stakes testing may lead school personnel to intentionally manipulate
student test scores (Jacob & Levitt, 2003).
Though the reauthorization of NCLB is currently under consideration, the empir-
ical evidence on the impact of NCLB on student achievement is, to date, extremely
limited. There have been a number of studies of NCLB that analyze national
achievement trends. Interestingly, however, different studies in this tradition come
to starkly different conclusions (see, e.g., Fuller et al., 2007; Center on Education
Policy, 2008). A likely explanation for these divergent results is that time series stud-
ies of NCLB lack a credible control group that allows them to distinguish the effects
of the federal reforms from the myriad of other factors taking place over the past
eight years. On the other hand, studies of school-level performance during the post-
NCLB era often focus on what one might consider the “partial effects” of NCLB
(e.g., comparing achievement gains across schools that make or miss AYP) and fre-
quently rely on high-stakes state assessment scores that may be susceptible to
“teaching to the test.”
In this paper, we present new evidence on whether NCLB influenced student
achievement using state-level panel data on student test scores from the National
Assessment of Educational Progress (NAEP). This study identifies the impact of
NCLB using a comparative interrupted time series (CITS) design that relies on com-
parisons of test-score changes across states that already had school accountability
policies similar to NCLB in place prior to the implementation of NCLB and those
that did not. We not only consider average effects, but look at effects separately by
race, gender, and free-lunch eligibility and at effects at various points on the
achievement distribution.
This study builds on the existing literature in at least three critical ways. First, by
using state-year NAEP data instead of state- or city-specific data, this study relies
on consistent measures of student achievement that are more nationally represen-
tative and span the periods both before and well after the implementation of NCLB.
Second, by relying on the “low-stakes” NAEP data rather than the high-stakes data
from state assessments, the results we present should be comparatively immune to
concerns about whether policy-driven changes in achievement merely reflect teach-
ing to the test rather than broader gains in cognitive performance. Third, the panel-
based research design we use provides a credible way to distinguish the impact of
NCLB from other social, economic, and educational changes that were taking place
over the same time period.
We find that NCLB generated large and statistically significant increases in the
math achievement of fourth graders (effect size  0.23 by 2007). These gains occurred
at multiple points in the achievement distribution and were concentrated among
white and Hispanic students as well as among students eligible for subsidized
lunches. We also find that NCLB led to more moderate and targeted improvements
in the math achievement of eighth graders (e.g., low-performing students). How-
ever, we did not find consistent and reliable evidence that NCLB improved the read-
ing achievement of fourth graders.
The mixed results presented here pose difficult but important questions for poli-
cymakers questioning whether to “end” or “mend” NCLB. The evidence of substan-
tial and almost universal gains in elementary school math is undoubtedly good
news for advocates of NCLB and school accountability. On the other hand, these
gains are more modest when compared to NCLB’s statutory goal of universal profi-
ciency. Furthermore, the lack of similarly large and broad effects on reading
achievement, and the fact that NCLB appears to have generated only modestly
larger impacts among disadvantaged subgroups in math (and thus only made min-
imal headway in closing achievement gaps), suggests that, to date, the impact of
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NCLB has fallen short of its ambitious “moon-shot rhetoric” (Hess & Petrilli, 2009).
The organization of the paper proceeds as follows. The second section briefly
reviews the literature on prior school accountability policies and NCLB and situates
the contributions of this study within that literature. The third and fourth sections
discuss the methods and data used in this study. The fifth section summarizes the
key results and robustness checks. The sixth section concludes with suggestions for
further research and thoughts on the contemporary policy implications of these
results.
NCLB, SCHOOL ACCOUNTABILITY, AND STUDENT ACHIEVEMENT
The NCLB legislation reauthorized the Elementary and Secondary Education Act
(ESEA) in a way that dramatically expanded the historically limited scope and scale
of federal involvement in K–12 schooling. In particular, NCLB required states to
introduce school accountability systems that applied to all public schools and stu-
dents in the state. These accountability systems had to include annual testing of pub-
lic school students in reading and mathematics in grades 3 through 8 (and at least
once in grades 10 through 12) and ratings of school performance, both overall and
for key subgroups, with regard to whether they are making adequate yearly progress
(AYP) toward their state’s proficiency goals. NCLB required that states introduce
sanctions and rewards relevant to every school and based on their AYP status. NCLB
mandated explicit and increasingly severe sanctions for persistently low-performing
schools that receive Title I aid (e.g., public school choice, staff replacement, and
school restructuring). However, some states introduced accountability systems that
threatened all low-performing schools with explicit sanctions (e.g., reconstitution),
regardless of whether they received Title I assistance (Olson, 2004).
A basic perception that has motivated the widespread adoption of school account-
ability policies like NCLB is that the system of public elementary and secondary
schooling in the United States is “fragmented and incoherent” (e.g., Ladd, 2007). In
particular, proponents of school accountability reforms argue that too many
schools, particularly those serving the most at-risk students, have been insuffi-
ciently focused on their core performance objectives and that this organizational
slack reflected the weak incentives and lack of accountability that existed among
teachers and school administrators. For example, Hanushek and Raymond (2001)
write that accountability policies are “premised on an assumption that a focus on
student outcomes will lead to behavioral changes by students, teachers, and schools
to align with the performance goals of the system” and that “explicit incentives . . .
will lead to innovation, efficiency, and fixes to any observed performance problems”
(pp. 368–369).
However, the assumption that teachers and school administrators have mis-
aligned self-interest implies that they may respond to accountability policies in
unintentionally narrow or even counterproductive ways. For example, in the pres-
ence of a high-stakes performance threshold, schools may reallocate instructional
effort away from high- and low-performing students and toward the “bubble kids”
who are most likely, with additional attention, to meet the proficiency standard
(e.g., Neal & Schanzenbach, 2010). Similarly, concerns about teaching to the test
reflect the view that schools will refocus their instructional effort on the potentially
narrow cognitive skills targeted by their high-stakes state assessment at the expense
of broader and more genuine improvements in cognitive achievement. Schools may
also reallocate instructional effort away from academic subjects that are not tested
or even attempt to shape the test-taking population in advantageous ways.
Studies of the NCLB-like school accountability systems adopted in several states
during the 1990s provide evidence on these questions and a useful backdrop against
which to consider the potential achievement impacts of NCLB. In a recent review of
this diverse evaluation literature, Figlio and Ladd (2008) suggest that three studies
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(Carnoy & Loeb, 2002; Jacob, 2005; Hanushek & Raymond, 2005) are the “most
methodologically sound” (Ladd, 2007). The study by Carnoy and Loeb (2002), which
was based on state-level achievement data from the National Assessment of Educa-
tional Progress (NAEP), found that the within-state growth in math performance
between 1996 and 2000 was larger in states with higher values on an accountability
index, particularly for black and Hispanic students in eighth grade.1
Similarly, Jacob (2005) found that, following the introduction of an accountabil-
ity policy, math and reading achievement increased in Chicago Public Schools, rel-
ative to both the prior trends and the contemporaneous changes in other large
urban districts in the region. However, Jacob (2005) also found that, for younger
students, there were not similar gains on a state-administered, low-stakes exam and
teachers responded strategically to accountability pressures (e.g., increasing special
education placements).
Hanushek and Raymond (2005) evaluated the impact of within-state variation in
school accountability policies on state-level NAEP math and reading achievement
growth. Hanushek and Raymond (2005) classified state accountability policies as
either “report-card accountability” or “consequential accountability.” Report-card
states provided a public report of school-level test performance. States with conse-
quential accountability both publicized school-level performance and could attach
consequences to that performance. The types of potential consequences states
could implement were diverse. However, virtually all of the accountability systems
in consequential accountability states included key elements of the school account-
ability provisions in NCLB (e.g., identifying failing schools, replacing a principal,
allowing students to enroll elsewhere, and the takeover, closure, or reconstitution 
of a school). Hanushek and Raymond (2005) note that “all states are now effectively
consequential accountability states (at least as soon as they phase in NCLB)” 
(p. 307). They find that the introduction of consequential accountability within a
state was associated with statistically significant increases in the gain-score meas-
ures, particularly for Hispanic students and, to a lesser extent, white students. How-
ever, the estimated effects of consequential accountability for the gains scores 
of black students were statistically insignificant, as were the estimated effects of
report-card accountability. The authors argue that these achievement results pro-
vide support for the controversial school accountability provisions in NCLB
because those provisions were so similar to the consequential accountability poli-
cies that had been adopted in some states.
More recent studies of the achievement effects attributable to NCLB have focused
on careful scrutiny of national trends. For example, in a report commissioned by
the U.S. Department of Education’s Institute of Education Sciences (IES), Stullich
et al. (2006, p. v) note that achievement trends on both state assessments and the
NAEP are “positive overall and for key subgroups” through 2005. Similarly, using
more recent data, a report by the Center on Education Policy (2008) concludes that
reading and math achievement measures based on state assessments have
increased in most states since 2002 and there have been smaller but similar patterns
in NAEP scores. Both reports were careful to stress that these national gains are not
necessarily attributable to the effects of NCLB. However, a press release from the
U.S. Department of Education (2006) pointed to the improved NAEP scores, partic-
ularly for the earlier grades where NCLB was targeted, as evidence that NCLB is
“working.”
1 The accountability index constructed by Carnoy and Loeb (2002) ranged from 1 to 5 and combined
information on whether a state required student testing and performance reporting to the state, whether
the state imposed sanctions or rewards, and whether the state required students to pass an exit exam to
graduate from high school.
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Other studies have taken a less sanguine view of these achievement gains. For
example, Fuller et al. (2007) are sharply critical of relying on trends in state assess-
ments, arguing that they are misleading because states adjust their assessment 
systems over time. They also document a growing disparity between student per-
formance on state assessments and the NAEP since the introduction of NCLB and
conclude that “it is important to focus on the historical patterns informed by the
NAEP” (p. 275). Using NAEP data on fourth graders, they conclude that the growth
in student achievement has actually become flatter since the introduction of NCLB.
Similarly, an analysis of NAEP trends by Lee (2006) concludes that reading achieve-
ment is flat over the NCLB period while the gains in math performance simply
tracked the trends that existed prior to NCLB.
Other recent studies identify the achievement effects of NCLB by leveraging the
variation in sanction risk faced by particular students and schools. For example,
Neal and Schanzenbach (2010) present evidence that, following the introduction of
NCLB in Illinois, the performance of Chicago school students near the proficiency
threshold (i.e., those in the middle of the distribution) improved while the perform-
ance of those at the bottom of the distribution was the same or lower. Similarly,
using data from the state of Washington, Krieg (2008) finds that the performance
of students in the tails of the distribution is lower when their school faces the pos-
sibility of NCLB sanctions. However, in a study based on data from seven states
over four years, Ballou and Springer (2008) conclude that NCLB generally
increased performance on a low-stakes test, particularly for lower-performing stu-
dents. Their research design leveraged the fact that the phased implementation of
NCLB meant that some grade–year combinations mattered for calculating AYP
while others did not. Similarly, using ten years of student-level longitudinal data
from North Carolina, Ladd and Lauen (2010) find that, conditional on student,
school, and year fixed effects, school-level accountability pressure leads to relative
achievement gains for students well below the proficiency threshold.
An earlier study by Lee (2006) evaluated the achievement effects using state-year
panel data and a research design similar to that used in this study. Specifically, the
study by Lee (2006) relied partly on comparing the pre and post changes in states
that had “strong” accountability to the contemporaneous changes in states that did
not. Lee (2006) concluded that NCLB did not have any achievement effects. How-
ever, these inferences might be underpowered, both because the study could only
use the NAEP data through 2005 and because it did not exploit the precision gains
associated with conditioning on state fixed effects.2 Furthermore, the definition of
strong accountability used by Lee (2006) was based on a study by Lee and Wong
(2004) and seems overly narrow in this context because it fails to identify multiple
states that actually had NCLB-like consequential accountability polices (e.g., col-
umn 5 of Table 1). Furthermore, this taxonomy may also be subject to measurement
error because it relies on aspects of accountability (e.g., student-focused accounta-
bility) that are not actually a part of NCLB.
RESEARCH DESIGN
The national time trends in student achievement are a natural point of departure
for considering the impact of NCLB on student achievement. Figure 1 presents
national trends on the main NAEP from 1990 to 2007. The solid horizontal line in
2002 visually identifies the point just prior to the implementation of NCLB. The
2 In fact, like our study, Lee (2006, Table C-7) finds evidence for a positive NCLB effect on math scores
among fourth graders. Lee (2006, p. 44) dismisses these results because they become statistically
insignificant after conditioning on additional covariates. However, the estimated NCLB effect actually
increases by roughly 20 percent after conditioning on these controls, so the insignificance of this esti-
mate reflects a substantial loss of precision in the saturated specification.
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trends shown in these figures suggest that NCLB may have had some positive
effects on fourth-grade math achievement but provide little suggestion of impacts
in the other grade–subject combinations.3 However, the other nationwide changes
in social, economic, and educational factors over this period make it difficult to
credibly identify causal inferences from these trends. For example, the nation was
suffering from a recession around the time NCLB was implemented, which may
have been expected to reduce student achievement in the absence of other forces.
Conversely, there were a number of national education policies or programs that
may have influenced student achievement at this time. For example, the National
Council of Teachers of Mathematics (NCTM) adopted new standards in 2000, which
likely shifted the content of math instruction in many elementary classrooms over
Table 1. States with consequential accountability prior to NCLB.
Hanushek and Carnoy and Lee and
Implementation Raymond (2005) Loeb (2002) Wong (2004)
Accountability School Repercussions Accountability
State Year Type (Year) (1999 to 2000) Type (1995 to 2000)
IL 1992 n/a Moderate Strong
WI 1993 Consequential (1993) Weak to moderate Moderate
TX 1994 Consequential (1994) Strong Strong
IN 1995 Report card (1993) Moderate Strong
KS 1995 Report card (1993) Weak Moderate
KY 1995 Consequential (1995) Strong Strong
NC 1996 Consequential (1993) Strong Strong
NV 1996 Consequential (1996) Weak Moderate
OK 1996 Consequential (1996) Weak Moderate
AL 1997 Consequential (1997) Strong Strong
RI 1997 Consequential (1997) Weak implementation Moderate
WV 1997 Consequential (1997) Strong Moderate
DE 1998 Consequential (1998) None Weak
MA 1998 Consequential (1998) Implicit only Weak
MI 1998 Consequential (1998) Weak Moderate
NM 1998 Consequential (2003) Moderate to strong Strong
NY 1998 Consequential (1998) Strong Strong
VA 1998 Consequential (1998) Weak to moderate Moderate
AR 1999 Consequential (1999) None Weak
CA 1999 Consequential (1999) Strong Moderate
CT 1999 Consequential (1993) Weak Moderate
FL 1999 Consequential (1999) Strong Strong
LA 1999 Consequential (1999) Moderate Strong
MD 1999 Consequential (1999) Strong Strong
SC 1999 Consequential (1999) Moderate Moderate
VT 1999 Consequential (1999) Weak Moderate
GA 2000 Consequential (2000) None Moderate
OR 2000 Consequential (2000) Weak to moderate Moderate
TN 2000 Consequential (1996) Weak Moderate
AK 2001 n/a None Weak
Additional sources: CPRE Assessment and Accountability Profiles, Education Week (1999), CCSSO
annual surveys, state Department of Education Web sites, and Lexis-Nexis searches of state and local
newspaper archives.
3 One exception is a noticeable improvement in eighth-grade math scores among African Americans.
Data from the NAEP Long-Term Trend Assessment tell a similar story for 9- and 13-year-olds in math
and reading.
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this period. Similarly, the Reading Excellence Act of 1999 (the precursor to the
Reading First program within NCLB) provided hundreds of millions of dollars to
states and local education agencies (LEA) to adopt scientifically based instructional
practices and professional development activities (Manzo, 1999).
To circumvent these concerns, we rely on a comparative interrupted time series
(CITS) approach (also known as an interrupted time series with a non-equivalent
comparison group). Specifically, we compare the deviation from prior achievement
trends among a “treatment group” that was subject to NCLB with the analogous
deviation for a “comparison group” that was arguably less affected by NCLB, if at
all. The intuition is that the deviation from trend in the comparison group will
reflect other hard-to-observe factors (e.g., the economy, other education reforms)
that may have influenced student achievement in the absence of NCLB. This strat-
egy has a long tradition in education research (see, e.g., the discussion in Bloom,
1999, and Shadish, Cook, & Campbell, 2002), and has been used recently to evalu-
ate reforms as diverse as Accelerated Schools (Bloom et al., 2001) and pre-NCLB
accountability policies (Jacob, 2005).
As discussed in more detail below, there are several important threats to causal
inference in a CITS design. One such example involves the endogenous student
mobility, as might occur if NCLB caused families to leave or return to the public
schools. If this NCLB-induced mobility were random with respect to characteristics
influencing achievement, it would not be a concern. On the other hand, if the most
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Figure 1. Mean scaled score on the main NAEP for all public schools.
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the resulting compositional change may have decreased student achievement in the
absence of any changes to the schools themselves. A similar concern arises if NCLB
induced states to selectively change the composition of students tested for the
NAEP (e.g., increasing exclusion rates). In the analysis that follows, we take partic-
ular care to examine a variety of such potential concerns, and find no evidence that
our findings are biased.
Consequential Accountability Prior to NCLB
The central challenge for any CITS design is to identify plausible comparison
groups that were not affected by the intervention under study. In the case of NCLB,
this is a seemingly intractable problem. As noted earlier, the policy was signed into
law on January 8, 2002, and implemented nationwide during the 2002–2003 school
year. It simultaneously applied to all public schools in the United States, but with
particularly explicit sanctions for schools receiving federal Title I funds. This study
implements a CITS design by relying on the observation that the relevance of these
federal school accountability mandates was highly heterogeneous across states. The
intuition behind this approach is straightforward. NCLB catalyzed entirely new
experiences with consequential school accountability in states that had not already
implemented such systems prior to 2002. In contrast, NCLB’s requirements were
comparatively, if not totally, irrelevant in states that had previously instituted a sim-
ilar form of school accountability. To the extent that NCLB-like accountability had
either positive or negative effects on measured student achievement, we would
expect to observe those within-state changes most distinctly in states that had not
previously introduced similar policies.4
Here we are relying on the assertion that pre-NCLB school accountability policies
were comparable to NCLB—that is, the two types of accountability regimes are sim-
ilar in the most relevant respects. The fact that some state officials forcefully criti-
cized and attempted to block NCLB, arguing that it “needlessly duplicates” their
prior accountability systems (Dobbs, 2005), suggests the functional equivalence of
earlier state consequential accountability policies and state policies under NCLB.
To ensure that this is the case, we categorize states according to whether the fea-
tures of their pre-NCLB accountability policies closely resemble the key aspects of
NCLB.
While we relied on a number of different sources to categorize pre-NCLB
accountability policies across states (including studies of such policies by Carnoy &
Loeb, 2002; Lee & Wong, 2004; Hanushek & Raymond, 2005), the taxonomy devel-
oped by Hanushek and Raymond (2005) is particularly salient in this context
because it most closely tracked the key school accountability features of NCLB. The
authors identified 25 states that implemented consequential accountability prior to
NCLB by coupling the public reporting of data on school performance to the possi-
bility of meaningful sanctions based on that performance.5 We reviewed their cod-
ing with information from a variety of sources, including the Quality Counts series
put out by Education Week (1999), the state-specific “Accountability and Assess-
ment Profiles” assembled by the Consortium for Policy Research in Education
(Goertz & Duffy, 2001), annual surveys on state assessment programs fielded by the
4 Another seemingly attractive approach would be to rely on comparisons across public schools and
Catholic schools, for which NCLB was largely irrelevant (Jacob, 2008; Wong, Cook, & Steiner 2009).
However, in our online Appendix A, we discuss potential internal-validity concerns with this approach.
All appendices are available at the end of this article as it appears in JPAM online. See the complete arti-
cle at wileyonlinelibrary.com.
5 States that publicize information on school performance without attaching sanctions to that perform-
ance are categorized as having report-card accountability (Hanushek & Raymond, 2005).
426 / The Impact of No Child Left Behind on Student Achievement
Journal of Policy Analysis and Management DOI: 10.1002/pam
Published on behalf of the Association for Public Policy Analysis and Management 
Council of Chief State School Officers (CCSSO), information from states’ Depart-
ment of Education Web sites, Lexis-Nexis searches of state and local newspapers,
and conversations with academics and state officials in several states.
Our review generally confirmed their coding for the existence and timing of these
state consequential accountability policies.6 Furthermore, our review indicated that
these pre-NCLB school accountability systems closely resembled the state policies
subsequently shaped by NCLB in that they both reported school performance and
attached the possibility of sanctions to school performance (e.g., ratings, takeover,
closure, reconstitution, replacing the principal, and allowing student mobility). The
strong similarities between the pre-NCLB consequential accountability policies and
post-NCLB state policies suggest that states with prior school accountability poli-
cies may be a good comparison group. To the extent that NCLB-driven reforms did
differ at all from the first generation of state-level accountability policies, our
review suggested that they constituted a stronger form of accountability in that they
combined reporting and school ratings with at least the possibility of more severe
and statutorily explicit sanctions. This possibility suggests that the treatment con-
trast leveraged in our study would provide a lower bound on the overall impact of
NCLB. However, it is also possible that our comparison states weakened their pre-
existing school accountability systems with the onset of NCLB, thus creating a
treatment contrast that instead overstates the effects of NCLB.
We examined this issue, in a more explicitly quantitative manner, by pooling data
from several recent studies (Braun & Qian, 2008; National Center for Education
Statistics, 2007; Bandeira de Mello, Blankenship, & McLaughlin, 2009) that have
converted the test-based proficiency thresholds in state assessment systems to a
common metric benchmarked to the National Assessment of Educational Progress
(NAEP). We find that states compelled by NCLB to introduce school accountability
did lower their proficiency standards somewhat from 2003 to 2007.7 In contrast, we
find that the comparison states that had pre-NCLB accountability policies did not
lower proficiency standards from 2003 to 2007. This pattern is consistent with the
claim that NCLB was effectively irrelevant in the comparison states. And it suggests
that our impact estimates are not due to the possible weakening of accountability
standards in the comparison states during the NCLB era. However, one limitation
to this evidence is that the NAEP equivalence measures are available for only
slightly more than half of the states in 2003 and 2005.8
Overall, these results suggest that the state-level policies catalyzed by NCLB were
quite similar to the first generation of state-level consequential accountability poli-
cies. Furthermore, the evidence that pre-NCLB school accountability policies
closely resembled NCLB and that the states that adopted these earlier reforms did
not change their proficiency standards after NCLB was implemented, suggests that
6 However, there are also a few notable distinctions between our classification of consequential account-
ability states (Table 1) and the coding reported by Hanushek and Raymond (2005). These discrepancies
are discussed more fully in the online Appendix B. All appendices are available at the end of this article
as it appears in JPAM online. See the complete article at wileyonlinelibrary.com.
7 For example, our point estimates suggest that states without prior accountability lowered proficiency
standards in fourth-grade math by 8 to 10 NAEP scale points between 2003 and 2007, although these
estimates are very imprecise and not statistically different than zero.
8 Only about 20 states have NAEP equivalence measures prior to NCLB because of a combination of rea-
sons, including (1) many states did not administer state-representative NAEP prior to 2003, (2) many
states did not report proficiency levels as part of their state testing regime, (3) many states did not test
the two grades tested in NAEP (i.e., grades 4 and 8), and (4) the authors of the report only calculated
equivalence measures for a subset of states with available data prior to 2003, because these early years
were viewed as a “trial run” for developing the equating procedures. Even in the years 2003, 2005, and
2007, NAEP equivalence measures are only available for a limited set of states because (a) not all states
tested fourth and eighth graders, and (b) there are were a handful of states that did not have sufficient
NAEP data in certain grade-year-subject cells to justify the equivalence exercise.
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these states can serve as a plausible comparison group for identifying the impact of
NCLB. In the following section, we outline the specific models we use to generate
our impact estimates. Before doing so, however, it is worth underscoring exactly
how the treatment contrast leveraged in this CITS design should be interpreted.
First, it is important to realize that our estimates will capture the impact of the
accountability provisions of NCLB, but will not reflect the impact of other NCLB
provisions such as Reading First or the “highly qualified teacher” provision. Sec-
ond, under the assumption that NCLB was effectively irrelevant in consequential
accountability states, our estimates will identify the impact of NCLB-induced
school accountability provisions specific to those states without prior accountabil-
ity policies. To the extent that states expecting to gain the most from accountability
policies adopted them prior to NCLB, the results we present can be viewed as an
underestimate of the average treatment effect of school accountability. Similarly, as
noted above, if the comparison states were, to some extent, influenced by NCLB,
the implied treatment contrast would be attenuated and our approach would
understate the impact of school accountability.
Estimation
Following the intuition of the CITS research design we have outlined, we estimate
the following regression model:
Yst b0  b1YEARt  b2NCLBt  b3(YRSINCENCLBt)
 b4(Ts  YEARt)  b5(Ts  NCLBt)  b6(Ts  YRSINCENCLBt) (1)
 b7Xst  ms  est
where Yst is NAEP-based measure of student achievement for state s in year t, YEARt
is a trend variable (defined as YEARt–1989 so that it starts with a value of 1 in 1990),
and NCLBt is a dummy variable equal to 1 for observations from the NCLB era. For
the majority of our analysis, we assume the NCLB era begins in the academic year
2002–2003, the first year of full implementation after the legislation was signed into
law in January 2002. YR_SINCE_NCLBt is defined as YEARt–2002, so that this vari-
able takes on a value of 1 for the 2002–2003 year, which corresponds to the 2003
NAEP testing. Xst represents covariates varying within states over time (e.g., per
pupil expenditures and NAEP test exclusion rates). The variables ms and est repre-
sent state fixed effects and a mean-zero random error, respectively.
Ts is a time-invariant variable that measures the treatment imposed by NCLB. For
example, in our most basic application, Ts is a dummy variable that identifies
whether a given state had not instituted consequential accountability prior to
NCLB. This regression specification then allows for an NCLB effect that can be
reflected in both a level shift in the outcome variable (i.e., b5) as well as a shift in
the achievement trend (i.e., b6). Thus, the total estimated NCLB effect as of 2007
would be b̂5  5  b̂6.
While this simple case highlights the intuition behind our approach, there are
ways in which it is probably more accurate to view the treatment provided by the
introduction of NCLB in the framework of a dosage model. In particular, slightly
more than half of the states that introduced consequential school accountability prior
to NCLB did so just 4 years or fewer prior to NCLB’s implementation. Given the num-
ber of states that implemented consequential accountability shortly before the
implementation of NCLB, the simple binary definition of Ts defined above could
lead to attenuated estimates of the NCLB effect. That is, the control group includes
some states for which the effects of prior state policies and NCLB are closely inter-
twined. To address this concern, we report the results from some specifications that
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simply omit data from states that adopted state accountability within several years
of NCLB. However, this approach has two important disadvantages: (1) It reduces
our statistical power and (2) it requires one to make largely arbitrary decisions
about which states to omit from the analysis.
To address this concern, our preferred alternative is to define Ts as the number of
years during our panel period that a state did not have school accountability. Specif-
ically, we define the treatment as the number of years without prior school account-
ability between the 1991–1992 academic year and the onset of NCLB. Hence, states
with no school accountability at all prior to NCLB would have the highest value for
the treatment measure, Ts (i.e., 11). In contrast, Illinois, which implemented its pol-
icy in the 1992–1993 school year, would have a value of only 1. Texas would have a
value of 3 since its policy started in 1994–1995, and Vermont would have a value of
8 since its program started in 1999–2000. Our identification strategy implies that
the larger the value of this treatment variable, the greater potential impact of NCLB.
In specifications based on this construction of Ts, we define the impact of NCLB as
of 2007 and relative to a state that introduced consequential accountability in 1997
(i.e., b̂5  30  b̂6).
Robustness Checks
Arguably, the most fundamental concern with the inferences from our CITS
approach involves the reliability of the identifying assumptions it uses to estimate
the impact of NCLB. In particular, our approach assumes that the deviations from
prior achievement trends within the control states (i.e., those with lower values of Ts)
provide a valid counterfactual for what would have happened in “treatment states”
if NCLB had not been implemented. The internal validity of this identification strat-
egy would be violated if there were unobserved determinants of student achieve-
ment that varied both contemporaneously with the onset of NCLB and uniquely in
either the treatment or the control states. For example, if the socioeconomic status
of families deteriorated during our study period but did so particularly in the states
with prior consequential accountability as well as during the implementation 
of NCLB, our CITS approach would overstate the achievement gains associated
with NCLB. While it is not possible to assess these sorts of concerns definitively, we
provide indirect evidence on this important question by reporting the results of aux-
iliary regressions like Equation (1), but where the dependent variables are state-
year measures of observed traits that may influence student achievement (e.g.,
parental education, poverty rate, and median household income). The estimated
“effect” of NCLB on these measures provides evidence on whether achievement-rel-
evant determinants appear to vary along with the adoption of NCLB in a manner
that could confound our key CITS inferences. In addition to this evidence, we also
assess the sensitivity of our CITS results to changes in the set of regression controls
(e.g., introducing year fixed effects and state-specific trend variables) and to alter-
native estimation procedures (e.g., weighted least squares).
We also explore the robustness of our results through an alternative definition of
the treatment intensity imposed by NCLB. More specifically, we note that NCLB
may have represented a more substantial treatment in states that had adopted rel-
atively weaker accountability provisions during the 1990s. To address this possibil-
ity, we considered specifications where Ts is defined in a manner that reflects the
weakness of a state’s prior accountability system (and consequently the strength of
the treatment implied by NCLB). More specifically, we define Ts as the difference 
in the percent of students attaining proficiency on the state test and the percentage
attaining proficiency on the NAEP tests in 2000 for math and 2002 for reading.
Higher values of this measure imply that a state had weaker pre-NCLB accountabil-
ity standards. If a state did not have any consequential accountability policy prior
to NCLB, we assign the state a value of 100 percent on this measure. As in the other
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strategies, larger values of Ts correspond with weaker pre-NCLB accountability and
thus a greater potential impact of NCLB. This approach may be underpowered rel-
ative to our preferred definition of Ts (i.e., years without prior school accountabil-
ity) because of the downward bias implied by late-adopting comparison states and
because not all states collected proficiency information on students prior to NCLB.9
Nonetheless, estimates based on this measure provide a useful check on our main
results.
Another important robustness check involves how the implementation of NCLB
is dated. Our preferred approach is to view NCLB as first in effect during the aca-
demic year following its final authorization (i.e., AY 2002–2003). NCLB is often
characterized as having been implemented during this year, in part because states
were required to use testing outcomes from the prior 2001–2002 year as the start-
ing point for determining whether a school was making adequate yearly progress
(AYP) and to submit draft “workbooks” that described how school AYP status would
be determined (Palmer & Coleman, 2003; Olson, 2002). Furthermore, state data col-
lected during the 2002–2003 year also suggest that states had moved quickly to
adapt to NCLB’s new testing requirements and to introduce school-level perform-
ance reporting (Olson, 2002). Interestingly, our test-score results are also consistent
with this conventional definition of NCLB’s start date in that this implementation
year witnessed a trend break unique to states that had no prior experience with con-
sequential school accountability.
However, one could reasonably conjecture that the discussion and anticipation
surrounding the adoption of NCLB would have influenced school performance dur-
ing the 2001–2002 school year. In particular, both major presidential candidates in the
2000 election had signaled support for school-based accountability, and President
Bush sent a 26-page legislative blueprint titled “No Child Left Behind” to Capitol
Hill within days of taking office in January of 2001 (Hess & Petrilli, 2006). Alterna-
tively, it could also be argued that NCLB should not be viewed as being in effect
until the 2003–2004 academic year, when new state accountability systems were
more fully implemented as well as more informed by guidance from and negotia-
tions with the U.S. Department of Education (Olson, 2002, 2003). The flexible func-
tional form of the CITS specification we describe below actually allows for the
kinds of dynamically heterogeneous effects that this sort of phased implementation
might imply. Regardless, we find broadly similar results when NCLB is considered
first in effect during either the 2001–2002 or 2003–2004 school years (see Table C2
in the online Appendix10). However, dating the implementation of NCLB one year
later does reduce the impact estimate for grade-4 math to a smaller but statistically
significant 0.10 standard deviation.
THE NATIONAL ASSESSMENT OF EDUCATIONAL PROGRESS (NAEP)
This analysis uses data on math and reading achievement from the state-representative
NAEP. There are several advantages to utilizing NAEP data for our analysis. First,
it is a low-stakes exam that is not directly tied to a state’s own standards or assess-
ments. Instead, the NAEP aims to assess a broad range of skills and knowledge
9 Another limitation of this measure is the fact that it utilizes state proficiency results from the end of
the pre-NCLB period. Hence, a state that initially implemented a very stringent proficiency cutoff and
realized substantial student improvement would appear to have a very weak policy under this measure
(insofar as NAEP scores did not rise as quickly as state exam scores). More generally, state proficiency
cutoffs are endogenous insofar as policymakers determine them with an eye toward potential student
performance and various other social, economic, and political factors.
10 All appendices are available at the end of this article as it appears in JPAM online. See the complete
article at wileyonlinelibrary.com.
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within each subject area. Second, it is viewed as a well-designed assessment from a
psychometric perspective and is scaled to allow for comparisons across time and
between states. For these reasons, the NAEP data should be relatively immune to
construct validity concerns related to accountability-driven test-score inflation
(Jacob, 2005; Fuller et al., 2007; Koretz, 2009). A third benefit of the NAEP is that
the available data make it possible to identify changes at different points in the test
score distribution as well as effects on specific subject matter competencies.
One important factor to consider when using the NAEP data is that the rules
regarding the permissibility of test accommodations changed shortly before the
introduction of NCLB. Prior to the 2000 math administration (1998 for the reading
administration), schools were not allowed to offer test accommodations to students
with special needs. In all subsequent years, schools were permitted to do so. Test
accommodations might influence aggregate achievement levels in at least two dif-
ferent ways: (1) They may encourage schools to test students with special needs
who had previously been completely excluded from testing, which may lower scores
on average; (2) they may allow students with special needs who had previously been
tested without accommodations to perform better on the exam, thus raising scores
on average. In the year of the switch (2000 for math and 1998 for reading), there
were two different administrations of the NAEP—one with and one without accom-
modations permitted. In our baseline specifications, we use data from the 2000
math and 1998 reading administrations with accommodations permitted. However,
our robustness checks show that our results are not sensitive to using data from the
alternative administration or to using data from all administrations.
All states administered NAEP in the spring of 2003, 2005, and 2007. However,
because our identification strategy depends on measuring achievement trends prior to
NCLB, we limit our sample to states that administered the state NAEP at least two
times prior to the implementation of NCLB.11 Because so few states administered the
eighth-grade math exam in 1990, when looking at math we focus on the pre-NCLB
NAEP data from the spring of 1992, 1996, and 2000. For fourth-grade reading, we
focus on the NAEP data from the spring of 1992, 1994, 1998, and 2002. Because
eighth-grade reading was assessed in only two pre-NCLB years, we do not include
these limited NAEP data in our primary analysis. However, results based on these data
(Table C2 in the online Appendix12) suggest the absence of a detectable NCLB effect.
Our final sample includes 39 states (227 state-by-year observations) for fourth-
grade math, 38 states (220 state-by-year observations) for eighth-grade math, and
37 states (249 state-by-year observations) for fourth-grade reading. A complete list
of states in each NAEP sample can be found in Table C1 in the online Appendix.
Because our estimates will rely on achievement changes across these states over
time, it is worth exploring how representative these states are with respect to the
nation. Table 2 presents some descriptive statistics that compare traits of our analy-
sis sample to nationally representative NAEP data. With a few exceptions, our
analysis sample closely resembles the nation in terms of student demographics
(e.g., percent black and percent Hispanic), observed socioeconomic traits (e.g., the
poverty rate) and measures of the levels, and pre-NCLB trends in NAEP test scores.
11 In order to ensure that we are accurately capturing the pre-NCLB trends, in addition to requiring that
a state have at least two NAEP scores prior to 2003, we also require that states in our math sample par-
ticipated in the 2000 NAEP and states in our reading sample participated in both the 1998 and 2002
NAEP. However, as shown in robustness checks (see Table C2 in the online Appendix), our results are not
sensitive to this sample restriction. All appendices are available at the end of this article as it appears in
JPAM online. See the complete article at wileyonlinelibrary.com.
12 All appendices are available at the end of this article as it appears in JPAM online. See the complete
article at wileyonlinelibrary.com.
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Table 2. Descriptive statistics, national data and state-based analysis samples (1992 to
2007).
State-based analysis samples
4th-Grade 8th-Grade 4th-Grade 
Variable Nation Math Math Reading
Pre-NCLB NAEP performance
4th-grade math—2000 average 224 224
4th-grade math—percent change, 2.28% 3.53%
1992 to 2000
8th-grade math—2000 average 272 271
8th-grade math—percent change, 1.87% 2.35%
1992 to 2000
4th-grade reading—2002 average 217 216
4th-grade reading—percent change, 2.36% 3.41%
1994 to 2002
Observed traits in 2000
NAEP exclusion rate, 4th grade 4% 4.47%
NAEP exclusion rate, 8th grade 4% 4.40%
Poverty rate 11.30% 12.54% 12.47%
Pupil teacher ratio 16.40 16.43 16.42
Current per pupil expenditures $7,394 $8,773 $8,844 
Percent free lunch 26.92% 31.88% 31.86%
Percent of students white 62.10% 59.82% 62.08%
Percent of students black 17.20% 17.78% 16.66%
Percent of students Hispanic 15.60% 16.39% 15.41%
Percent of students Asian 5.20% 4.06% 4.44%
Observed traits in 2002
NAEP exclusion rate, fourth grade 6% 7.06%
NAEP exclusion rate, eighth grade 5%
Poverty rate 12.10% 12.43%
Pupil teacher ratio 16.20 16.57
Current per pupil expenditures $8,259 $9,252
Percent free lunch 28.81% 33.41%
Percent of students white 60.30% 55.60%
Percent of students black 17.20% 18.13%
Percent of students Hispanic 17.10% 19.85%
Percent of students Asian 5.60% 4.16%
Number of states 39 38 37
Sample size 227 220 249
Notes: State data are weighted by state-year public-school enrollment.
RESULTS
Achievement Trends by Pre-NCLB Accountability Status
Before presenting formal estimates from Equation (1), we show the trends in NAEP
scores by pre-NCLB accountability status (Figures 2–4). These figures illustrate the
intuition underlying our research design and provide tentative evidence with regard
to the achievement effects of NCLB. In each case, we present trends for two groups:
(1) states that adopted school accountability between 1994 and 1998 and (2) states
that did not adopt school accountability prior to NCLB. The dots reflect the simple
mean for each group-by-year cell, and the connecting lines show the predicted
trends from the model described above.
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Figure 2. Trends in grade 4 mathematics achievement in the main NAEP by tim-
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State adopted school acct. policy by 1998
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Figure 3. Trends in grade 8 mathematics achievement in the main NAEP by tim-
ing of accountability policy.
Consider first Figure 2, which shows trends in fourth-grade math achievement.
We see that in 1992 states that never adopted accountability scored roughly 5 scale
points (0.18 standard deviation) higher on average than states that adopted school
accountability policies by 1998. While all states made modest gains between 1992
and 2000, the states that adopted accountability policies prior to 1998 experienced
more rapid improvement during this period. Indeed, this is the type of evidence
underlying the conclusions in Carnoy and Loeb (2002) and Hanushek and Ray-
mond (2005). Mean achievement in both groups jumped noticeably in 2003,
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although relative to prior trends, this shift was largest among the “no prior accounta-
bility” group. Interestingly, there was little noticeable change in the growth rate across
the period for the prior accountability states. That is, the slope of the achievement
trend before and after 2002 is roughly equivalent for this group. In contrast, states
with no prior accountability grew at a faster rate from 2003 to 2007 than from 1992
through 2000, such that the growth rates after 2002 were roughly equivalent across
both groups of states.
These comparative changes in the achievement levels and trends suggest that
NCLB had a positive impact on fourth-grade math achievement. The comparative
trends for eighth-grade math (Figure 3) are similar to those for fourth-grade math,
though possibly somewhat less clear in showing a positive achievement effect. That
is, following the introduction of NCLB, both the level and the trend in the math
achievement of eighth graders grew within the no prior accountability states rela-
tive to the contemporaneous changes within the states that did have prior experi-
ence with school accountability.
The pattern for fourth-grade reading is much less clear (Figure 4). The pre-NCLB
reading trends for both groups are much noisier than the math trends. In particu-
lar, both groups experienced a decline in achievement in 1994, little change in 1998
(relative to 1992), and very large gains in 2002.13 The prior accountability group
experienced a drop in achievement from 2002 to 2003, both in absolute terms and
relative to trend. The other group experienced very little increase following NCLB.
Perhaps most importantly, however, a visual inspection of the data in these plots
indicates that the prior achievement trend was not linear, which is a central
assumption of the CITS model specified in Equation (1).
Main Estimation Results
Table 3 shows our baseline estimates of Equation (1). The outcome measure in all
cases is the mean NAEP scale score for all students in a particular state-by-year cell.
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Figure 4. Trends in grade 4 reading achievement in the main NAEP by timing of
accountability policy.
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All models include linear and quadratic terms for the state-year exclusion rate as
well as state fixed effects. Standard errors clustered at the state level are shown in
parentheses. In Panel A, we define our treatment group to include only states that
did not adopt school accountability prior to NCLB and exclude late-adopting com-
parison states that implemented school accountability between 1999 and 2001.
Hence, the results shown in Panel A correspond to the trends shown in Figures 2–4.
In this specification, the impact of NCLB on fourth-grade math achievement is
roughly 8.2 scale points (0.26 standard deviation) and the effect on eighth-grade
math is 5.3 scale points (0.14 standard deviation). The sample restrictions used in
these specifications limit the bias that would otherwise exist when the sample
includes comparison states that implemented school accountability just prior to
NCLB. However, this approach also reduces the precision of our estimates and
relies on a somewhat arbitrary decision of which states to exclude.
Panel B presents results in which the treatment variable is instead defined as 
the number of years without prior school accountability. The total effect we report is the
impact of NCLB in 2007 for states with no prior accountability relative to states that
adopted school accountability in 1997 (the mean adoption year among states 
that adopted prior to NCLB). The results suggest moderate positive effects for
fourth-grade math (7.2 scale points or 0.23 standard deviation) and smaller effects
for eighth-grade math that are not statistically different than zero at conventional
levels (a 0.10 standard deviation effect with a p-value of 0.12). The estimated effect
for fourth-grade reading is smaller in magnitude and statistically indistinguishable
from zero.
Table 3. The estimated effects of NCLB on mean NAEP scores. 
Grade 4 Grade 8 Grade 4
Math Math Reading
Independent variables (1) (2) (3)
Panel A: Ts  no prior accountability, excludes 1998 to 2001 adopters
NCLBt  Ts 4.438** 2.602* 1.851
(1.261) (1.346) (1.205)
NCLBt  Ts  (years since NCLB)t 0.755* 0.530 0.086
(0.405) (0.359) (0.330)
Total effect by 2007 8.212** 5.253** 1.420
(2.318) (2.457) (1.531)
Number of states 24 23 21
Sample size 139 132 140
Panel B: Ts  years without prior school accountability, no sample exclusions
NCLBt  Ts 0.647** 0.273 0.307**
(0.212) (0.194) (0.148)
NCLBt  Ts  (years since NCLB)t 0.112* 0.069 0.015
(0.058) (0.060) (0.046)
Total effect by 2007 relative to state with school 7.244** 3.704 2.297
accountability starting in 1997
(2.240) (2.464) (1.441)
Number of states 39 38 37
Sample size 227 220 249
Mean of Y before NCLB in states without prior 224 272 216
accountability
Student-level standard deviation prior to NCLB 31 38 36
Notes: Each column within a panel is a separate regression. All specifications include state fixed effects
and linear and quadratic exclusion rates. Standard errors are clustered at the state level. 
*** p  0.01; ** p  0.05; * p  0.1.
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In an effort to test our identifying assumption, Table 4 examines the association
between NCLB and a variety of variables other than student achievement. The spec-
ification we use is identical to the one shown in Panel B from Table 3. Column 1
shows the estimated effect of NCLB on NAEP exclusion rates. A common concern
with test-based accountability is that it provides school personnel an incentive to
exclude low-performing children from testing. In theory, this should not be a major
concern in our context because neither schools nor states are held accountable on
the basis of their NAEP scores. And, indeed, we find no significant association
between the NCLB and test exclusion. Columns 2–4 show the relationship between
NCLB and state-year poverty rates and median household income as measured by
the Current Population Survey and Census and the state-year employment-to-
population ratio.14 The results of our auxiliary regressions indicate that there are no
statistically significant relationships between NCLB and any of these state-year
observables.15
Column 5 reports the key results of an additional robustness check based on the
fraction of students in each state-year observation enrolled in public schools. These
measures are based on grade-specific enrollment data from the Common Core and
the Private School Universe survey. We find an extremely small, marginally signifi-
cant association in the fourth-grade math sample suggesting that NCLB reduced
the fraction of students attending public school by roughly 1 percent. Columns 6
and 7 show the results for the fraction of public school students who were black and
Hispanic, respectively, as measured by the same NAEP data on which the outcomes
are measured. We see some evidence that NCLB is associated with an increase in
the fraction of students who are black. However, column 8 indicates that there was
no association between the identifying variation and the fraction of students eligi-
ble for free lunch. Moreover, student-reported parental education data from the
NAEP (available only for eighth graders) indicates that NCLB was associated with
an increase in parental education (p-value  0.12; results available upon request).
Hence, there is some evidence of small changes in student composition associated
with NCLB. However, these results do not suggest a large or consistent pattern of
selection. Furthermore, the small number of statistically significant effects in Table 4
are consistent with the Type I errors that would be expected when conducting mul-
tiple hypothesis tests. Finally, we find that the inclusion of these variables as time-
varying covariates in the CITS does not meaningfully change our results.16
Finally, columns 9 and 10 show that NCLB was not associated with the fraction
of students in a cohort that attended preschool or full-day kindergarten. These
results allay concerns that states that did not adopt school accountability in the
mid-1990s were instead focusing on early childhood policies. If this had been the
case, the impacts we document could misleadingly reflect lagged policy changes at
the state level—namely, students who started attending preschool or full-day (as
opposed to half-day) kindergarten in the late 1990s and entered elementary school
better prepared, which is reflected on state NAEP tests.
14 For poverty, median household income, and employment rates, we use the state-by-year rates with the
year prior to the NAEP exam. The reason for this is that the NAEP exam is given by March of a calen-
dar year, making the prior calendar year’s value more predictive of the achievement outcome.
15 We did find that NCLB appeared to have a statistically significant, negative effect on state-year unem-
ployment rates. However, this result appears to be driven by several small states. In particular, regres-
sions that weight by student enrollment in the state by year show very small and statistically significant
point estimates. Importantly, similar weighted regressions in our main specifications yield achievement
effects comparable to our baseline results. In addition, our main results are robust to conditioning on
state-year unemployment rates.
16 Table C2 in the online Appendix presents this and other sensitivity analyses that examine the robust-
ness of our findings. These include conditioning on year fixed effects, controlling for state-specific linear
trends, using enrollments as weights, utilizing alternative coding schemes for consequential accounta-
bility and treatment intensity, and alternative constructions of the analytical sample based on the avail-
able of pre-NCLB NAEP data. All appendices are available at the end of this article as it appears in JPAM
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Table 5 shows the estimated effects of NCLB defined for different points of 
the achievement distribution as well as by grade and subject. As many have noted,
the design of NCLB necessarily focused the attention of schools on helping students
attain state-specific proficiency standards. These state standards are generally set at
lower levels than the proficiency standard defined for the NAEP. In particular, only
one state (Massachusetts) had a mathematics standard for fourth graders that
exceed the proficiency standard in NAEP (Bandeira de Mello, Blankenship, &
McLaughlin, 2009, Figure 3). Hence, we might expect NCLB to disproportionately
influence achievement in the left tail of the NAEP distribution. We find results
roughly consistent with this. More specifically, the results in Table 5 show that
NCLB had particularly large effects on grades 4 and 8 math achievement at the 10th
percentile and on the proportion of these students meeting NAEP’s basic math stan-
dard. Interestingly, state standards for fourth-grade achievement in math are gen-
erally well above the 10th percentile of NAEP achievement.17 So the positive effect
of NCLB at this point of the achievement distribution suggests the absence of broad
triage effects in the left tail of the achievement distribution. Similarly, in contrast
with some prior research and concerns, we do not find that the introduction of
NCLB harmed students at higher points on the achievement distribution. Indeed,
NCLB seemed to increase achievement at higher points on the achievement distri-
bution by a surprisingly large amount. For example, in fourth-grade math, the
impacts at the 90th percentile were only 4 scale points lower than at the 10th per-
centile. Similarly, Table 5 indicates that NCLB increased the share of students meet-
ing NAEP’s proficiency standard for fourth-grade math, even though this standard
exceeds virtually all state standards.
Heterogeneity by Student Subgroup, Subject, and Subscale
One of the primary objectives of NCLB was to reduce inequities in student perform-
ance by race and socioeconomic status. Indeed, this concern drove the requirement
that accountability under the statute be determined by subgroup performance in
addition to aggregate school performance. Hence, it is of particular interest to eval-
uate the achievement effects of NCLB among specific student subgroups. In Table 6,
we present results separately by race, gender, and poverty subgroups. Several inter-
esting findings emerge.
In the fourth-grade math sample, the impact of NCLB is generally larger for black
and Hispanic students relative to white students. Interestingly, in the case of black stu-
dents, weighting by student enrollment substantially increases the magnitude of the
effects. This suggests that NCLB had more positive effects on black students in
states with larger black populations. Similarly, the grade 4 math gains attributable
to NCLB were substantially larger among students who were eligible for subsidized
lunch (regardless of race) relative to students who were not eligible. However, the
NCLB effects were roughly comparable for boys and girls.
In eighth-grade math, we find extremely large positive effects for Hispanic stu-
dents and small, only marginally significant positive effects for white students. The
point estimates for black students are large but imprecisely estimated, and gener-
ally not statistically distinguishable from zero at conventional levels. The effects for
free lunch–eligible students are large and statistically significant. Interestingly, the
effects are substantially larger for eighth-grade girls, with their male peers experi-
encing little, if any, achievement benefit from NCLB.
The results for the fourth-grade reading shown in Table 6 suggest some moderate
positive effects for white students and for male students. However, as noted earlier,
17 The pretreatment, comparison-group mean of fourth-grade NAEP achievement in math at the 10th
percentile is 186 scale points (Table 5). However, no state has a corresponding standard for fourth-grade
achievement in math that is below roughly 200 NAEP-equivalent scale points (Bandeira de Mello,
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the trends prior to NCLB were distinctly nonlinear (Figure 4), raising doubts about
the validity of the CITS approach for this particular outcome. To provide evidence
on the robustness of these reading results, we reestimated the specifications in this
table limiting the sample to the years 1998 through 2007 (see Table C3 in the online
Appendix18). In these models, the NCLB impact is identified by the comparative
deviations from the 1998 to 2002 trend in states with and without prior accounta-
bility policies. The results for white students are roughly half as large as those
shown in Table 6 and not statistically different from zero. Similarly, the large point
estimates for Hispanic students are reduced to close to zero. Indeed, none of the
impact estimates in any of the specifications in Table 6 are statistically distinguish-
able from zero when using the restricted sample. In light of these issues, we view
the impact of NCLB on reading achievement as uncertain.
One concern about NCLB and most other test-based school accountability poli-
cies is that because they focus almost exclusively on math and reading perform-
ance, they will cause schools to neglect other important subjects to the detriment of
student learning. To date, the evidence for such resource shifting is mixed. There is
some evidence that schools have shifted resources away from subjects other than
reading or math. For example, a recent study by the Center on Education Policy
(2006) reported that 71 percent of school districts had reduced the elementary
school instructional time in at least one subject so that more instructional time
could be spent on reading and mathematics. From a theoretical perspective, how-
ever, it is not clear how such shifting will influence student performance in these
other areas given that math and reading skills are complementary to student learn-
ing in subjects such as science and social studies. The few studies that have exam-
ined this issue have not found that school accountability policies substantially
reduce student performance in science or social studies (Jacob, 2005; Winters,
Trivitt, & Greene, in press).
The NAEP data offer some opportunity to test this hypothesis in the context of
NCLB. A sizable number of states administered state-representative NAEP science
tests to eighth graders in 1996, 2000, and 2005 (n  31) and to fourth graders in 2000
and 2005 (n  36). Using these data, we estimate models similar to Equation (1),
comparing deviations from predicted achievement in 2005 in states with and with-
out prior school accountability. For the eighth-grade sample, we use the 1996 and
2000 data to estimate a prior intercept and trend. In the fourth-grade sample, where
there is only one pre-NCLB observation, we estimate a simple difference-in-difference
model. We find no statistically significant effects at either grade level at any 
point on the achievement distribution (see Table C4 in the online Appendix). Our
standard errors are relatively precise, allowing us to rule out effects larger than
roughly 3 to 4 scale points (about 0.1 standard deviation). Similarly, we find no sig-
nificant effects when looking separately by subgroup (see the online Appendix
Tables C5 and C619). Together, these results suggest that NCLB did not have an
adverse impact on student performance in science as measured by the NAEP.20
Another major concern with test-based accountability, including NCLB, is that it
provides teachers an incentive to divert energy toward the types of questions that
appear most commonly on the high-stakes test and away from other topics within
the tested domain. This resource reallocation within subjects could reduce the
18 All appendices are available at the end of this article as it appears in JPAM online. See the complete
article at wileyonlinelibrary.com.
19 All appendices are available at the end of this article as it appears in JPAM online. See the complete
article at wileyonlinelibrary.com.
20 The NAEP science exam measures not only factual and conceptual understanding of science topics,
but also the ability to integrate science knowledge into a larger context and to use tools, procedures, and
reasoning processes in scientific investigation. For example, the science exam includes a hands-on task
that requires students to conduct actual experiments using materials provided to them.
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validity of inferences based on performance on the high-stakes test. One of the ben-
efits of the analysis presented here is that it relies on student performance on the
NAEP, which should be relatively immune from such test score inflation since it is
not used as a high-stakes test under NCLB (or any other accountability system of
which we are aware). Another way to examine this issue is consider whether NCLB
has improved student achievement in any particular topic within math or reading.
To explore this, we reestimate Equation (1) using NAEP subscale scores as the
dependent variable. The NAEP math exam measures student performance in five
specific topic areas: algebra, geometry, measurement, number properties and oper-
ations, and data analysis, statistics, and probability. The results shown in the online
Appendix21 (Table C7) suggest that NCLB had a positive impact in all math topic
areas for the fourth-grade sample. The point estimates are somewhat larger in alge-
bra (0.26 standard deviation), number properties (0.26 standard deviation), and
data analysis (0.22 standard deviation) than in geometry (0.17 standard deviation)
and measurement (0.16 standard deviation). In the eighth-grade sample, NCLB had
a moderately large and statistically significant impact within data analysis (6.7
scale points, or 0.16 standard deviation) and marginally significant effects for num-
ber properties and geometry (roughly 0.11 standard deviation in both topics). These
results are consistent with some earlier work indicating large impacts of accounta-
bility in similar areas (Jacob, 2005), suggesting that some topics may be more
amenable to instruction than others. The fourth-grade NAEP reading exam meas-
ures student competency in two skills related to comprehension: reading for infor-
mation (i.e., primarily nonfiction reading) and reading for literary experience (i.e.,
primarily fiction reading). We do not find robust or statistically significant evidence
that NCLB influenced either of these reading competencies (Table C8 in the online
Appendix).
CONCLUSIONS
NCLB is an extraordinarily influential and controversial policy that, over the last
seven years, has brought test-based school accountability to scale at public schools
across the United States. The impact of this federally mandated reform on student
achievement is an empirical question of central importance. This study presents
evidence on this broad question using state-year NAEP data and a research design
that leverages the fact NCLB catalyzed entirely new experiences with school account-
ability in some states while simply reconstituting preexisting school accountability
systems in others. Our results suggest that the achievement consequences of NCLB
are decidedly mixed. Specifically, we find that the new school accountability sys-
tems brought about by NCLB generated large and broad gains in the math achieve-
ment of fourth graders and, to a somewhat lesser extent, eighth graders. However,
we find no consistent evidence that NCLB influenced the reading achievement of
fourth graders.
The evidence of substantial and almost universal gains in fourth-grade math
achievement is undoubtedly good news for advocates of NCLB and school account-
ability. On the other hand, critics of NCLB can point to the lack of similarly robust
effects on reading and the reform’s limited contributions to reducing achievement
gaps. Similarly, NCLB’s contributions to math achievement appear more modest
when benchmarked to the legislation’s ambitious requirement of universal profi-
ciency by 2014. For example, NCLB increased grade 4 math proficiency by nearly
27 percent (Table 5, column 3). Nonetheless, more than 60 percent of fourth graders
still fail to meet the math proficiency standard defined by NAEP.
21 All appendices are available at the end of this article as it appears in JPAM online. See the complete
article at wileyonlinelibrary.com.
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Some commentators have argued that the failure of NCLB and earlier accountability
reforms to close achievement gaps reflects a flawed, implicit assumption that schools
alone can overcome the achievement consequences of dramatic socioeconomic
disparities. For example, Ladd (2007) argues that research-informed programs situated
outside of schools (e.g., early childhood and health interventions) should complement
school accountability policies. Ladd (2007) also emphasizes that schools are embedded
within systems with district and state-level actors for whom some form of accountabil-
ity may also be appropriate. An effective redesign of accountability policies like NCLB
may also need to pay more specific attention to how accountability interacts with spe-
cific policies and practices in schools and districts (Ladd, 2007). For example, recent
research based on the CITS research design used in this study (Dee, Jacob, & Schwartz,
2011) provides evidence that NCLB compelled meaningful increases in available
resources (e.g., increased per pupil spending funded largely by state and local rather
than federal sources). The evidence from this research design also suggests that NCLB
increased teacher compensation and the share of teachers with graduate degrees,
which implies that new resources linked to teacher quality are one possible mediator
of NCLB’s effects. Further research that can credibly and specifically explicate how edu-
cational practices (e.g., spending, teacher quality, and classroom practice) have con-
tributed to the achievement effects documented here would be a useful next step in
guiding both sensible revisions to NCLB and effective strategies for improving student
outcomes at scale more generally.
The Obama administration recently advanced this discussion by releasing a “blue-
print” that outlined proposed features of a reauthorization of NCLB (Klein &
McNeil, 2010). This proposal calls for the continued reporting of school-level, test-
based student performance, suggests that states be given increased flexibility in how
they judge school effectiveness (e.g., using achievement growth rather than achieve-
ment levels), and encourages the reporting of non-test outcomes (e.g., high school
graduation and college enrollment rates). Based on our understanding of the extant
literature, we see little reason to doubt that modifications of this sort can sustain or
enhance the effectiveness of the legislation. However, this blueprint also calls for lim-
iting explicit and mandatory school-level consequences to “Challenge” schools (i.e.,
the very lowest-performing schools and those with large and persistent achievement
gaps) while allowing “local flexibility to determine the appropriate improvement and
support strategies for most schools” (U.S. Department of Education, 2010, p. 8). This
recommendation appears to imply that, for most schools, poor performance may no
longer lead to meaningful consequences. The evidence from pre-NCLB state reforms
suggests that such report-card accountability (i.e., performance reporting without
sanctions) is ineffective (Hanushek & Raymond, 2005). To the extent that the reau-
thorization of NCLB reduces consequential school accountability, the targeted
achievement gains we document in this study may be at risk.
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APPENDIX A 
Catholic Schools as an NCLB Comparison Group
In earlier versions of this research (e.g., Jacob, 2008), we also presented results
based on using Catholic schools as a comparison group for evaluating NCLB. The
basic logic of this complementary research design was that, though private school
students are eligible to participate in a number of major programs under the Ele-
mentary and Secondary Education Act (ESEA), the NCLB reauthorization of ESEA
left these prior provisions “largely intact” (U.S. Department of Education, 2007).
This implies that the NCLB reforms were largely, though not completely, irrelevant
for Catholic schools. 
The three panels in Figures A1 show the comparative achievement trends for pub-
lic and Catholic school students from the national NAEP. In these figures we see
that students in Catholic schools outperformed their counterparts in public schools
over the entire period, 1990 to 2007. While both groups showed increasing achieve-
ment during the pre-NCLB period, public school students (particularly in fourth
grade) experienced a shift in achievement in 2003 and continued at roughly the
same slope afterwards. Students in Catholic schools, by contrast, experienced no
such shift and achievement trends appeared to flatten for this group after 2003.
These comparisons appear to be broadly consistent with the results based on com-
paring the achievement changes across states with and without school accountabil-
ity prior to NCLB. That is, they suggest a modest positive impact for fourth-grade
math and a potential (and smaller) effect for eighth-grade math. 
However, upon further examination, we view public–Catholic comparisons as a
deeply suspect approach to evaluating the effects of NCLB. The key issue is that the
implementation of NCLB during the 2002–2003 school year corresponded closely
with widespread, nationwide attention to the sex abuse scandal in Catholic schools.
Beginning in January of 2002, the Boston Globe published investigative reporting
based on access to previously sealed court documents and church documents
related to the prosecution of abusive Catholic priests in the Boston Archdiocese
(Carroll et al., 2002). These documents revealed that church officials had frequently
reassigned priests known to have been abusive to different parishes, where they
were allowed to continue working with children. The high-profile nationwide cov-
erage of this evidence in the spring of 2002 led to similarly incriminating investiga-
tions in Catholic dioceses across the United States. Over the subsequent years, these
inquiries resulted in high-profile resignations as well as civil lawsuits and large cash
settlements. Several Catholic dioceses have also declared bankruptcy since 2002 to
protect themselves from the financial repercussions of these lawsuits (e.g., Associ-
ated Press, 2004). 
Figure A2, which shows the comparative elementary school enrollment trends in
Catholic and public schools, strongly suggests that this wide-ranging sex-abuse
scandal had a substantial effect on Catholic schools. To facilitate interpretation of
the trends, the y-axis in this figure measures the natural logarithm of enrollment,
demeaned by the initial year (1992) value so that both trends are zero in 1992 by
construction. The trends thus reflect percent changes relative to 1992 in each sec-
tor. Catholic enrollment declined slightly prior to NCLB, but then dropped by nearly
10 percent between 2002 and 2004, and fell an additional 7 percent between 2004
and 2006. In contrast, public school enrollment increased steadily prior to NCLB,
and leveled off following 2002. Figure A3 suggests that the dramatic enrollment
decline in Catholic schools led to a noticeable decline in pupil–teacher ratios in
Catholic schools relative to public schools. Pupil–teacher ratios in public schools
appeared to increase modestly in absolute terms (relative to steady declines in prior
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Figure A2. Student enrollment trends in public versus Catholic schools.
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years) after the implementation of NCLB, while ratios in Catholic schools dropped
relative to prior trends. 
The enrollment-driven change in pupil–teacher ratios within Catholic schools
that occurred simultaneously with the implementation of NCLB is one factor that
complicates using Catholic schools as an NCLB control group. However, a more
direct concern is the possibility of confounding bias due to the nonrandom attrition
of students from Catholic schools because of the abuse scandal (and, possibly, as a
response to the ongoing recession). To examine the empirical relevance of such
nonrandom attrition, we collected data on the comparative trends in student and
parent observables across public and Catholic schools. Figure A4 shows the com-
parative trends in the percent of public and Catholic school students who are black
and Hispanic. Using data available from NAEP surveys, Figure A5 shows the com-
parative trends in the educational attainment of parents whose children attend
Catholic and public schools. The data on the racial and ethnic composition 
of Catholic and public schools do not suggest that the sharp enrollment drop had
noticeable consequences. In contrast, the data on parental education suggests that,
after 2002, there was a noticeable comparative increase in the educational attain-
ment of parents whose kids attended Catholic schools. One possible explanation for
this pattern is that financial pressure on dioceses, which were compelled to respond
to civil litigation, may have led to tuition increases that led more poorly educated
parents to withdraw their children from Catholic schools. Overall, these data pro-
vide at best suggestive evidence for nonrandom attrition from Catholic schools. 
Nonetheless, the dramatic enrollment decline that coincided with the abuse scandal
and the implementation of NCLB suggests to us that Catholic schools are problem-
atic as a convincing control group. For example, even in the absence of nonrandom
attrition, the scandal may have improved Catholic school quality by lowering class
sizes or, alternatively, lowered it by degrading the social trust and sense of commu-
nity that is often characterized as a key dimension of Catholic school quality (Bryk,
Lee, & Holland, 1993). In contrast, the Catholic abuse scandal should not confound
the identifications strategy based on comparing the achievement trends across
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Figure A4. Student composition trends in public versus Catholic schools.
Catholic school students into public schools would, in all likelihood, have empiri-
cally negligible effects on the measured achievement of public school students. Fur-
thermore, the cross-sectional variation in this student sorting should be unrelated
to the identifying variation based on a state’s pre-NCLB accountability policies.
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APPENDIX B
Discrepancies in Accountability Coding
To begin, we reviewed a small number of states that were not included in the study
by Hanushek and Raymond (2005) and identified two (Illinois and Alaska) that
implemented consequential accountability in advance of NCLB (in 1992 and 2001,
respectively). Our review also suggested that the timing of consequential accounta-
bility policies differed from that reported by Hanushek and Raymond (2005) in four
states: Connecticut, New Mexico, North Carolina, and Tennessee. We identified
Connecticut as implementing consequential accountability in 1999 (i.e., with the
adoption of Public Act 99-288) rather than in the early 1990s. While Connecticut
reported on school performance in the early 1990s, it only rated schools that were
receiving Title I schools and schools for which a district made a request during this
period. We also identified New Mexico as implementing school accountability (i.e.,
rating school performance and providing financial rewards as well as the threat of
possible sanctions) with the 1998 implementation of the Incentives for School
Improvement Act rather than in 2003. We identified North Carolina as implement-
ing school accountability in 1996 rather than in 1993. We identified Tennessee as
implementing consequential school accountability in the fall of 2000 rather than in
1996. While Tennessee did begin reporting school performance in 1996, it did not
rate schools, identify low performers, or attach other school-level consequences
until the State Board of Education approved a new accountability system in 2000.
Finally, there are four additional states (Indiana, Kansas, Wisconsin, and Vir-
ginia), which are identified as having consequential accountability in our baseline
coding but could be viewed as marginal cases. Hanushek and Raymond (2005)
identified both Wisconsin and Virginia as having consequential accountability prior
to NCLB. However, in both Wisconsin and Virginia, the available state sanctions
appear to have been clearly limited to school ratings. For example, Education Week
(1999) notes, “Wisconsin law strictly limits the state’s authority to intervene in or
penalize failing schools.”22 Similarly, Virginia began identifying low-performance
schools through an accreditation system that became effective during the
1998–1999 school year. However, because of limited state authority, the loss of
accreditation was not clearly tied to the possibility of other explicit school sanctions
(e.g., school closure). Hanushek and Raymond (2005) also identify Indiana and
Kansas as introducing report-card, rather than consequential, accountability prior
to NCLB (i.e., in 1995). However, in addition to school-level performance reporting,
Kansas had an accreditation process that rated schools and could culminate in sev-
eral possible sanctions for low-performing schools (e.g., closure). Furthermore,
Education Week (1999) indicated that, in addition to rating schools, Indiana
rewarded high-performing schools and state officials applied vague state statutes to
suggest they could also close low-performing schools. In our baseline coding, we
identify all four of these states as having consequential accountability prior to
NCLB. However, we also report the results of a robustness check in which these des-
ignations are switched.
22 http://www.edcounts.org/archive/sreports/qc99/ac/tables/ac-tnotes.htm.
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APPENDIX C
Additional NAEP Results
Table C1. States included in NAEP analysis samples.
Subject–Grade
State Grade 4 Math Grade 8 Math Grade 4 Reading
Alabama 1 1 1
Alaska 0 0 0
Arizona 1 1 1
Arkansas 1 1 1
California 1 1 1
Colorado 0 0 0
Connecticut 1 1 1
Delaware 0 0 1
District of Columbia 1 1 1
Florida 0 0 1
Georgia 1 1 1
Hawaii 1 1 1
Idaho 1 1 0
Illinois 0 1 0
Indiana 1 1 0
Iowa 1 0 1
Kansas 0 0 1
Kentucky 1 1 1
Louisiana 1 1 1
Maine 1 1 1
Maryland 1 1 1
Massachusetts 1 1 1
Michigan 1 1 1
Minnesota 1 1 1
Mississippi 1 1 1
Missouri 1 1 1
Montana 1 1 1
Nebraska 1 1 0
Nevada 1 0 1
New Hampshire 0 0 0
New Jersey 0 0 0
New Mexico 1 1 1
(Continued)
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Table C1. (Continued)
Subject–Grade
State Grade 4 Math Grade 8 Math Grade 4 Reading
New York 1 1 1
North Carolina 1 1 1
North Dakota 1 1 0
Ohio 1 1 0
Oklahoma 1 1 1
Oregon 1 1 1
Pennsylvania 0 0 0
Rhode Island 1 1 1
South Carolina 1 1 1
South Dakota 0 0 0
Tennessee 1 1 1
Texas 1 1 1
Utah 1 1 1
Vermont 1 1 0
Virginia 1 1 1
Washington 0 0 1
West Virginia 1 1 1
Wisconsin 0 0 0
Wyoming 1 1 1
Total 39 38 37
Notes: Our analysis samples consist of states that have 1996 and 2000 NAEP scores in mathematics,
1998 and 2002 scores in reading, and 2000 and 2005 scores in science. NAEP achievement data are not
available for racial/ethnic subgroups within all participating state-year observations.
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